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VEGETABLE LIPID-BASED COMPOSITION acid and about 1% by weight to about 99% by weight of the 

AND CANDLE triglyceride. The petroleum wax may include a medium 

paraffin wax, a microcrystalline paraffin wax or a petroleum 

This is a continuation of application Ser. No. 09/132,991 wax obtained from crude oil refined to other degrees, 

filed Aug. 12, 1998, now U.S. Pat. No. 6,284,007. 5 i n another embodiment, the vegetable lipid-based com- 

This invention relates to vegetable lipid-based composi- position includes about 83% by weight to about 100% by 

tions that are advantageous to candle production. More weight of the triglyceride or the fatty acid/triglyceride 

specifically, the invention relates to a vegetable-lipid based mixture and up to about 17% by weight of the petroleum 

composition including a vegetable lipid component and a wax, wherein the fatty acidAriglyceride mixture includes 

petroleum wax wherein the composition contains a greater io about 1% by weight to about 99% by weight of the free fatty 

concentration of the vegetable lipid component than the acid and about 1% by weight to about 99% by weight of the 

petroleum wax. The vegetable lipid component includes triglyceride. 

either a triglyceride or a free fatty acid/triglyceride mixture. In yet another embodiment, the vegetable lipid composi- 

„ , ,^ , tion includes only the vegetable lipid component and the 

BACKGROUND OF THE INVENTION 15 petroleum wax £ other t mb odiments, other components 

Candles have long been used for light as well as for mav be added t0 the composition, including colorants and 

ceremonies and rituals. These candles are typically manu- odorants. 

factured from compositions containing solid animal fats and The present invention also provides a candle formed from 
waxes. Suitable waxes include petroleum waxes such as 2Q the vegetable lipid-based compositions, 
medium para£5n wax and microcrystalline paraffin wax that Accordingly, one object of the invention is to provide a 
are derived from petroleum refining processes. The petro- vegetable lipid-based composition, and candles produced 
leum wax component of these candles is usually present in with such compositions that, when burned, minimizes the 
greater amounts than the solid animal fats. ^ to human health, utilizes renewable resources, mini- 
Candles made from petroleum waxes produce a black 25 mizes or eliminates the use of petrochemical-derived prod- 
smoke upon burning and generally exhibit an unpleasant ucts and has a naturally pleasing odor, 
odor. The black smoke of petroleum-based candles contains other objects and advantages of the present invention will 
polycyclic aromatic hydrocarbons, metals, and sulfur com- be apparent after reading the following description, 
pounds that may be carcinogenic and/or toxic. Burning these 

candles in an enclosed environment increases the concen- 30 DESCRIPTION OF THE PREFERRED 

trations of these compounds and could therefore increase the EMBODIMENT 

detrimental effects that they may have. 11/-, 

_ , , •« 1 F° r th c purpose of promoting an understanding of the 

Moreover, the cost of the petroleum wax will likely ■ - 1 * *u ■ f- e ~ n , , 4 

, . , 11. -1 1 principles of the invention, reference will now be made to 

increase due to .ts low supply and increasing demand einbodiin( , nts ^ dflc , will be 

Petroleum refining processes are constantly being improved 35 ^ to descrjbe ^ same r , wfl[ nevertheless be understood 
to maximize quantities of short cham hydrocarbons and ^ Q0 Uinitation of tne of the invention fa mereby 
aromatic chemicals and the production of petroleum waxes Stated, such alterations, modifications and further appli- 
* cations of the principles of the invention illustrated herein 
In this regard, candles are known that contain greater being contemplated as would normally occur to one skilled 
amounts of butter oil than conventional candles; however, 40 ^ me art to which the invention relates 
compositions used to make these candles typically contain ^ t e& a We fi ed 
other ingredients, such as emulsifies These extra ingredi- composition a candlc formed therefrom. The composi- 
ents add to me complexity of the mixture and generally ^ a ^ nent) including a 
mcrease the cost of the candle. triglyceride or a free fatty acid/triglyceride mixture, and a 
As a result, there is a need for a candle composition that petroleum wax. The vegetable lipid component of the corn- 
minimizes the risk to human health upon burning, utilizes position is preferably present in the composition in a greater 
renewable resources while minimizing or eliminating use of concentration by weight than the petroleum wax component. 
P* 11 ^^-"^?"^ anc ? a rurally pleasing M m ^ ^ ^ 

odor that does not require additional fragrances. This inven- , » , -1 .r* ' * ** j» n c 

... , M , 6 50 glycerol. As used herein, the term "free fatty acid will refer 

tion addresses mat need. to a faUy add ^ ^ m{ covaleatly bound througn m ester 

SUMMARY OF THE INVENTION linkage to glycerol. Additionally, as used herein, the term 

"fatty acid component" will be used to describe a fatty acid 

The present invention provides a vegetable lipid-based that is covalently bound through an ester linkage to glycerol, 

composition having properties advantageous for candle pro- 55 The triglycerides and free fatty acids are obtained pref- 

duction. The vegetable lipid-based composition includes a erably from plant sources, including soybean, cottonseed, 

vegetable lipid component and a petroleum wax. The veg- corn, sunflower, canola and palm oils. The triglycerides are 

etable lipid component may be a triglyceride or a free fatty after normal refining processing by methods known in 

acid/triglcyeride mixture. The composition preferably the art. For example, plant triglycerides may be obtained by 

includes a greater concentration of the triglyceride or free 60 solvent extraction of plant biomass using aliphatic solvents, 

fatty acid/triglyceride mixture than the petroleum wax. Subsequent additional purification may involve distillation, 

In one preferred embodiment, the vegetable lipid-based fractional crystallization, degumming, bleaching and steam 

composition includes about 51% by weight to about 100% stripping. The triglycerides are also partially or fully hydro- 

by weight of the triglyceride or fatty acid/triglyceride mix- genated. Furthermore, fatty acids may be obtained by 

hire and up to about 49% by weight of the petroleum wax, 65 hydrolysis of natural triglycerides (e.g., alkaline hydrolysis 

wherein the free fatty acid/triglyceride mixture includes followed by purification methods known in the art, including 

about 1% by weight to about 99% by weight of the free fatty distillation and steam stripping) or by synthesis from pet- 
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rochemical fatty alcohols. The free fatty acids and triglyc- 
erides may further be obtained from commercial sources, 
including Cargill, Archer Daniels Midlands and Central 
Soya. 

Trie free fatty acids and fatty acid components of the 
triglycerides are preferably saturated and their chains exhibit 
varying length. However, the free fatty acids and fatty acid 
components of the triglycerides may be unsaturated as long 
as the final candle composition will be a solid at the 
temperature at which the candle is used. The properties of 
the free fatty acid/triglyceride mixture, such as melting 
point, will vary as a function of the chain length and degree 
of saturation of the free fatty acids and the fatty acid 
components of the triglycerides. For example, as the degree 
of saturation decreases, the melting point decreases. 
Similarly, as the chain length of the fatty acids decreases, the 
melting point decreases. Preferred free fatty acids are the 
saturated fatty acids such as palmitic acid and include 
saturated fatty acids of longer carbon chain length, such as 
arachidic acid and behenic acid. Stearic acid is further 
preferred. 

Table 1 depicts the preferred fatty acid components of the 
triglycerides in the present invention along with their pre- 
ferred maximum percentages by weight. 

TABLE 1 

Fatty Acid Composition Ranges of Triglycerides in 
Vegetable lipid-Based Compositions 



Fatty Acid Chain Length* 



Weight Percent 



12:0 


0.21 


14:0 


0.77 


16:0 


39.28 


18:0 


74.22 


20:0 


0.19 


22:0 


0.064 


16:1 


0.28 


18:1 


72.82 


20:1 


1.035 


18:2 


33.91 


18:3 


4.97 



"number of carbon atoms :number of double bonds (e.g„ 18:2 refers to 
linoleic acid) 



triglyceride mixture includes, on a weight percentage basis, 
about 1% to about 99% of the free fatty acid and about 1% 
to about 99% of the triglyceride but preferably includes 
about 1% to about 75% of the free fatty acid and about 25% 
5 to about 99% of the triglcyeride, about 1% to about 50% of 
the free fatty acid and about 50% to about 99% of the 
triglyceride, and about 1% to about 25% of the free fatty acid 
and about 75% to about 99% of the triglyceride. Further 
preferred free fatty acid/triglyceride mixtures include about 
10 5% to about 95% of the free fatty acid and about 5% to about 
95% of the triglyceride, about 5% to about 75% of the free 
fatty acid and about 25% to about 95% of the triglcyeride, 
about 5% to about 50% of the free fatty acid and about 50% 
to about 95% of the triglyceride, and about 5% to about 25% 
of the free fatty acid and about 75% to about 95% of the 
triglyceride. Even more specifically, superior candle quality 
may also be achieved when the free fatty acid/triglyceride 
mixture includes at least about 5% free fatty acids and about 
95% triglycerides. For example, a preferred vegetable lipid 
composition includes about 5% by weight stearic acid and 
95% by weight triglycerides having the following fatty acid 
components: about 17.2% palmitic acid, about 38.4% stearic 
acid and about 44.4% oleic acid, all on a weight-percent 
basis. 

The petroleum wax of the present invention is a 
by-product of the petroleum refining process and may be 
obtained commercially from suppliers such as Witco. The 
quality and quantity of the wax obtained from the refining 
process is dependent upon the source of the crude oil and the 
30 extent of the refining. The petroleum wax component of the 
vegetable lipid-based candle composition includes, for 
example, a paraffin wax, including medium paraffin wax, 
microcrystalline paraffin wax or a combination thereof. 
However, petroleum wax obtained from crude oil refined to 
35 other degrees may also be used in the invention. 

Although the exact chemical compositions of these waxes 
are not known as the nature of these by-products vary from 
one distillation process to the next, these waxes are com- 
posed of various types of hydrocarbons. For example, 
40 medium paraffin wax is composed primarily of straight 
chain hydrocarbons having carbon chain lengths ranging 
from about 20 to about 40, with the remainder typically 
comprising isoalkanes and cycloalkanes. The melting point 
of medium paraffin wax is about 50° C. to about 65° C. 



15 



20 



25 



As seen in Table 1, when unsaturated, the fatty acid com- 
ponents preferably contain about 1 to about 3 double bonds. 

The preferred chain length of the fatty acid components 45 Microcrystalline paraffin wax is composed of branched and 

ranges from about 12 to about 22 carbon atoms. The cyclic hydrocarbons having carbon chain lengths of about 30 

preferred fatty acid components of the triglycerides include to about 100 and the melting point of the wax is about 75° 

palmitic acid (16:0), stearic acid (18:0), oleic acid (18:1), C. to about 85° C. Further descriptions of the petroleum wax 

arachidic acid (20:0) and behenic acid (22:0). For example, that may be used in the invention may be found in Kirk- 

in one embodiment of the invention as seen in Table 1, the 50 Othmer, Encyclopedia of Chemical Technology, 3rd Edition, 



triglyceride component of the composition preferably con- 
tains up to about 74% by weight of the 18 carbon, saturated 
fatty acid component stearic acid. In another embodiment, 
the triglyceride preferably contains up to about 73% of the 
monounsaturated 18 carbon fatty acid component oleic acid. 
In yet a further embodiment, the triglyceride contains up to 
about 39% of the fatty acid component palmitic acid. 

The vegetable lipid-based composition may include about 
51% by weight to about 100% by weight of the vegetable 
lipid component including a free fatty acid/triglyceride 
mixture with the remainder including petroleum wax. 
Moreover, the vegetable lipid component may include only 
a triglyceride. However, the vegetable lipid-based compo- 
sition preferably includes about 55% to about 100%, about 



Volume 24, pages 473-76, which is hereby incorporated by 
reference. 

The vegetable lipid-based composition may contain up to 
about 49% by weight of the petroleum wax but preferably 
55 contains up to about 45%, up to about 35%, up to about 25% 
and more preferably up to about 17% by weight of the 
petroleum wax with the remainder being the vegetable lipid 
component. For example, the vegetable lipid-based compo- 
sition may contain up to about 17% by weight medium 
60 paraffin wax. In general, superior candle quality is achieved 
when the vegetable lipid-based composition contains a 
greater concentration of the vegetable lipid component than 
the petroleum wax component. Moreover, even though a 
vegetable lipid-based composition including up to about 



65% to about 100%, about 75% to about 100% and, more 65 49% by weight of a petroleum wax will function as a 
preferably, about 83% by weight to about 100% by weight suitable candle, superior candle quality may be achieved 
of the vegetable lipid component. The free fatty acid/ when the petroleum wax component is minimized. It is 
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preferred that the vegetable lipid-based composition 
includes at least about 3% by weight of the petroleum wax 
component. 

In a preferred embodiment, the vegetable tipid-based 
composition only includes the vegetable lipid component 
and petroleum wax. However, various odorants or colorants 
may be added to the vegetable lipid-based composition as 
desired. U.S. Pat. No. 4,608,011, issued to Comstock on 
Aug. 26, 1986, lists several odorants and colorants which 
may preferably be added to the vegetable lipid-based com- 
position and is hereby incorporated by reference in its 
entirety. Furthermore, color stabilizing additives, such as 
ultraviolet light absorbing materials, may be added to pre- 
vent pigment color fading. 

The vegetable lipid-based composition of the present 
invention may also include a very low level of an 
antioxidant, such as about 1 ppm to about 10 ppm of 
t-butylhydroquinone (TBHQ) or butylated hydroxytoluene 
(BHT}, to increase shelf life. Sodium ethylenediaminetet- 
raacetic acid may be used in synergistic combination with 
the TBHQ and/or BHT for metal chelation. 

The present invention also provides a candle formed from 
the vegetable lipid-based composition. The candle can be of 
any size and shape desired. The candle preferably includes 
a wick which typically extends longitudinally from one end 
of the candle to the other end. The wick is preferably made 
from woven cotton or any other suitable material as known 
in the art. The candle is preferably placed in a candle holder 
which is preferably composed of glass or any heat resistant 
material. 

The candles formed from the vegetable lipid-based com- 
positions of the present invention have superior solids 
content/mechanical stability as compared to commercial 
paraffin candles at elevated temperatures. For example, 
when paraffin candles and the vegetable lipid-based candles 
of the present invention are stored overnight at 55° C, the 
paraffin candles liquify whereas the vegetable lipid-based 
candles remain solid (as determined by their ability to 
support a 4 gram marble on their surface). Although the 
vegetable lipid-based candles begin to soften when stored at 
59° C, the candles remain solid. Furthermore, soot and 
smoke formation was subjectively judged to be lower when 
candles including a vegetable lipid-based composition were 
burned compared to paraffin wax-based candles under the 
same conditions. Additionally, combustion tests described in 
Example 6 show that candles including a vegetable lipid- 
based composition of the present invention burn approxi- 
mately 80% longer than paraffin wax-based candles under 
identical conditions. Therefore, a candle including a veg- 
etable lipid-based composition will last significantly longer 
than a paraffin wax-based candle. 

The crystallization/solidification behavior of the veg- 
etable lipid-based composition of the present invention is 
significantly different than the behavior of petrochemical 
products. It is therefore necessary to employ relatively slow 
process cooling rates in order to obtain smooth candles with 
no visible crystal formation. 

Reference will now be made to specific examples using 
the compositions and processes above described. All per- 
centages are by weight. It is to be understood that the 
examples are provided to more completely describe pre- 
ferred embodiments and that no limitation to the scope of the 
invention is intended thereby. The following preparatory 
steps were employed in the Examples. 

The components of the candle were weighed and com- 
bined in a clean glass container. The composite material was 
obtained by heating to melt all solid components to a liquid 



10 



20 



30 



35 



50 



55 



60 



65 



state with sufficient stirring to uniformly mix all compo- 
nents. The temperature range for melting was normally 
between approximately 75° C. to about 110° C. Although 
they are not necessary for the mixing process, higher tem- 
peratures may be used. Temperatures in excess of 130° C. 
are to be avoided to minimize degradation of the materials. 

After the components were mixed, the composite material 
was either directly poured into product containers or was 
allowed to cool at room temperature to approximately 85° C. 
before being poured into product containers. A wick was 
normally added at this point, while the material is still in the 
liquid state. The product was then cooled by standing at 
ambient temperature (room temperature), by the use of air 
convection (fan) or by the use of a temperature controlled 
water bath in a temperature range of about 5° C. to about 50° 
C. Colder temperatures may also be used if faster cooling is 
desired. Although several different cooling processes may be 
used, superior candles were made by minimizing the pour- 
ing temperature and cooling rapidly using air convection or 
a water bath. 

EXAMPLE 1 

A 100% triglyceride lipid candle was prepared in accor- 
dance with the described protocol. The fatty acid compo- 
nents of the triglyceride were 13.7% palmitic acid, 74.2% 
stearic acid and 12.1% oleic acid. 

EXAMPLE 2 

A candle having 96% triglycerides and 4% microcrystal- 
line wax was prepared in accordance with the described 
protocol. The fatty acid components of the triglyceride were 
22.4% palmitic acid, 45.7% stearic acid, 28.9% oleic acid 
and 3.9% by weight linoleic acid. 

EXAMPLE 3 

A candle containing an 83% by weight fatty acid/ 
triglyceride mixture and 17% by weight microcrystalline 
paraffin wax was prepared in accordance with the described 
protocol. Microcrystalline paraffin wax with a melting point 
of 79° C. and containing branched and cyclic hydrocarbons 
of carbon chain length of about 30 to about 100 was added 
to a fatty acid/triglyceride mixture having 6% free fatty 
acids and 94% triglyceride wherein the free fatty acid 
component was stearic acid. The fatty acid components of 
the triglyceride were 29.0% palmitic acid, 68.8% stearic acid 
and 2.1% by weight oleic acid. 

EXAMPLE 4 

A candle containing 96% triglycerides and 4% medium 
paraffin wax was prepared in accordance with the described 
protocol. Medium paraffin wax with a melting point of about 
65° C. and containing predominantly straight chain hydro- 
carbons of carbon chain length of about 22 to about 36 was 
added to a triglyceride having the following fatty acid 
components: 18.0% palmitic acid, 35.2% stearic acid and 
46.8% by weight oleic acid. 

EXAMPLE 5 

In another example, a vegetable lipid-based candle is 
made following the protocol described above wherein the 
vegetable lipid-based composition of the candle includes 
only a vegetable lipid and a petroleum wax. Specifically, the 
composition includes about 51% by weight to about 100% 
by weight of the fatty acid/triglyceride mixture and up to 
about 49% by weight of the petroleum wax component. The 
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petroleum wax component is optionally a medium paraffin and 5%-95% by weight vegetable-derived triglycerides, the 
wax, a microcrystalline paraffin wax or a petroleum wax vegetable-derived triglycerides comprising 74 .2% by weight 
obtained from crude oil refined to other degrees. The fatty stearic acid, the combustible candle composition being solid 
acid/triglyceride mixture can include about 1% by weight to at a temperature up to 55° C. 

about 99% by weight of the free fatty acid and about 1% by s 4. The candle of claim 3, wherein the combustible candle 
weight to about 99% by weight of the triglyceride. The fatty composition further comprises at least one additive selected 
acid components of the triglyceride and the maximum &om tne g rou P consisting of: an odorant, a colorant, a color 
respective percentages by weight that they may be found in stabilizing additive and an antioxidant, 
the triglyceride may be those detailed in Table 1. The free 5 " A Cimdle comprising , a wick and a combustible candle 
fatty acids present in the fatty acioVtriglyceride mixture can 10 com P osltlon rom P?2g by weight of at least one 

be/for example, palmitic, stearic, behenic, arachidic, oleic ^Tm ¥ T 8 * ° f 

or Iinoleic acid or any combination thereof Other saturated baSed <**f?*%™> ^ vegetable based composition includ- 
* 7jV t M T r j " »amiaicu vegetable-derived tnglycendes consisting essenUally of 

or unsaturated free fatty acids may be included as the sole faft acid ^ to 3 dou £ le bcmds / tne 

free fatty acids or in combination with other free fatty acids combustib i e candlc composition being solid at a temperature 
as long as the candle will be a solid at the temperature at 15 U p t0 550 q 

which it is used. In other examples, the composition may 6 , The cand i e of claim 5> w herein the vegetable-based 
include other components, such as colorants or odorants. composition comprises 5%-95% by weight free fatty acid 
EXAMPLE 6 ^ 5%-95% by weight vegetable-derived triglycerides. 

7. The candle of claim 5, wherein the vegetable-based 
Combustion tests were performed to compare the veg- 2 o composition comprises l%-50% by weight free fatty acid 
etable lipid-based candles of the present invention with ^ 50%-99% by weight vegetable-derived triglycerides 
commercial paraffin candles. An electronic scale was placed consisting essentially of saturated fatty acid components, 
on a table and a 4-wail baffle (lO-'xlCTxlO") (25.4 cmx25.4 Hj e canc u c 0 f daim 5, wherein the vegetable-based 

cmx25.4 cm) with the top and bottom surface open was composition comprises 5%-75% by weight free fatty acid 
suspended 3.5 in (8.9 cm) above the table surface to allow 25 md 25%-95% by weight vegetablenderived triglycerides 
free access for airflow below and above. The purpose of the consisting essentially of saturated fatty acid components, 
baffle was to minimize uncontrolled drafts and air convec- 9 candle of dai m s> wherein the vegetable-based 
tion. The electronic scale was positioned in the baffle area at composition comprises 5%-50% by weight free fatty acid 
a distance from the base of the baffle of approximately 50%-95% by weight vegetable-derived triglycerides 

one-third the baffle height. Candles of the following com- 30 consisting essentially of saturated fatty acid components, 
position were placed on the scale: paraffin candles composed 10. The candle of claim 5, wherein the vegetable-based 

of 150 g of 100% medium paraffin wax and vegetable composition comprises 5%-25% by weight free fatty acid 
lipid-based candles containing 4% microcrystalline paraffin a nd 75%-95% by weight vegetable-derived triglycerides 
wax and 96% triglycerides having the following fatty acid comprising up to 74.2% by weight stearic acid, 
components: 22.4% palmitic acid, 45.7% stearic acid, 28.9% 3S u. The candle of claim 5, wherein the vegetable-based 
oleic acid and 3.9% by weight Iinoleic acid. The experiment composition comprises 5% by weight free fatty acid and 
was run in duplicate for each candle composition. All 95% b y weight vegetable-derived triglycerides comprising 
candles had identical wicks and were present in identical 38.4% by weight stearic acid. 

containers. 12. The candle of claim 5, further comprising at least one 

The candles were burned for two hours and the mass loss 40 additive selected from the group consisting of: an odorant, 
rate was recorded. No significant variations in air compo- a colorant, a color stabilizing additive and an antioxidant, 
sition or temperature occurred during the test period as the 13. The candle of claim 5, comprising at least 3% by 
room was well-ventilated. The measured mass loss rates for weight of the at least one petroleum wax. 
the paraffin candles were 7.13 g/hour and 7.08 g/hour. The 14. A candle comprising a wick and a combustible candle 
measured mass loss rates for the vegetable lipid-based 45 composition comprising 5%-75% by weight free fatty acid 
candles were 3.72 g/hour and 4.10 g/hour. Therefore, the and 25%-95% by weight vegetable-derived triglycerides 
vegetable lipid-based candles will burn approximately 80% consisting essentially of fatty acid components having up to 
longer than commercial paraffin candles. 3 double bonds, the combustible candle composition being 

While the invention has been illustrated and described in solid at a temperature up to 55° C. 
detail in the foregoing description, the same is to be con- 50 15. The candle of claim 14, wherein the combustible 
strued as illustrative and not restrictive in character, it being candle composition further comprises at least one additive 
understood that only the preferred embodiment has been selected from the group consisting of: an odorant, a colorant, 
shown and described and that all changes and modifications a color stabilizing additive and an antioxidant, 
that come within the spirit of the invention are desired to be 16. A candle comprising a wick and a combustible candle 
protected. 55 composition comprising 5%-15% by weight stearic acid and 

What is claimed is: 25%-95% by weight vegetable-derived triglycerides con- 

1. A candle comprising a wick and a combustible candle sisting essentially of saturated free fatty acid components, 
composition comprising a vegetable based composition and wherein the combustible candle composition further com- 
at least 3% by weight of at least one petroleum wax, wherein prises an odorant and an antioxidant, and wherein the 
the vegetable based composition comprises 5%-95% by 60 combustible candle composition further comprises at least 
weight free fatty acid and 5%-95% by weight triglycerides. 3% by weight of at least one petroleum wax. 

2. The candle of claim 1, wherein the combustible candle 17. The candle of claim 16, wherein the at least one 
composition further comprises at least one additive selected petroleum wax includes a paraffin wax. 

from the group consisting of: an odorant, a colorant, a color 18. The candle of claim 13, wherein the at least one 
stabilizing additive and an antioxidant. 65 petroleum wax includes a paraffin wax. 

3. A candle comprising a wick and a combustible candle 19. The candle of claim 5, wherein the at least one 
composition comprising 5%-95% by weight free fatty acid petroleum wax includes a paraffin wax. 
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20. The candle of claim 1, wherein the at least one 
petroleum wax includes a paraffin wax. 

21. A candle comprising a wick and a combustible candle 
composition comprising 51% to 100% by weight of a plant 
derived composition, the plant derived composition includ- 
ing a mixture of free fatty acid and fatty acid esters of 
glycerol, the mixture including 1% to 99% by weight of free 
fatty acid and 1% to 99% by weight of fatty acid esters of 
glycerol, the fatty acid esters of glycerol consisting essen- 
tially of fatty acid components having up to 3 double bonds, 
the combustible candle composition being solid at a tem- 
perature up to 55° C. 

22. The candle of claim 21, wherein the composition 
further comprises at least one petroleum wax. 

23. The candle of claim 21, wherein the composition 
comprises at least 55% by weight of the mixture of free fatty 
acid and fatty acid esters of glycerol. 

24. The candle of claim 21, wherein the composition 
comprises at least 65% by weight of the mixture of free fatty 
acid and fatty acid esters of glycerol. 

25. The candle of claim 21, wherein the composition 
comprises at least 75% by weight of the mixture of free fatty 
acid and fatty acid esters of glycerol. 

26. The candle of claim 21, wherein the composition 
comprises at least 83% by weight of the mixture of free fatty 
acid and fatty acid esters of glycerol. 

27. The candle of claim 21, wherein the mixture includes 
1% to 99% by weight of free fatty acid and 1% to 99% by 
weight of triglycerides, the triglycerides being derived from 
soybean. 

28. The candle of claim 21, wherein the mixture includes 
1% to 75% by weight of free fatty acid and 25% to 99% by 
weight of fatty acid esters of glycerol. 

29. The candle of claim 21, wherein the mixture includes 
1% to 50% by weight of free fatty acid and 50% to 99% by 
weight of fatty acid esters of glycerol. 

30. The candle of claim 21, wherein the mixture includes 
1% to 25% by weight of free fatty acid and 75% to 99% by 
weight of fatty acid esters of glycerol. 

31. The candle of claim 21, wherein the mixture includes 
5% to 95% by weight of free fatty acid and 5% to 99% by 
weight of fatty acid esters of glycerol. 

32. The candle of claim 21, wherein the mixture includes 
5% to 75% by weight of free fatty acid and 25% to 95% by 
weight of fatty acid esters of glycerol. 

33. The candle of claim 21, wherein the mixture includes 
5% to 50% by weight of free fatty acid and 50% to 95% by 
weight of fatty acid esters of glycerol. 

34. The candle of claim 21, wherein the mixture includes 
5% to 25% by weight of free fatty acid and 75% to 95% by 
weight of fatty acid esters of glycerol. 

35. A solid candle, comprising: a composition comprising 
a plant derived composition including triglycerides having 
fatty acid components with up to 3 double bonds and at least 
one petroleum wax, the composition including a greater 
amount of the plant derived composition than the at least one 
petroleum wax. 
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36. The solid candle of claim 35, wherein the composition 
includes at least 51% by weight of the plant derived com- 
position. 

37. The solid candle of claim 36, wherein the composition 
includes at least 55% by weight of the plant derived com- 
position. 

38. The solid candle of claim 37, wherein the composition 
includes at least 65% by weight of the plant derived com- 
position. 

39. The solid candle of claim 38, wherein the composition 
includes at least 75% by weight of the plant derived com- 
position. 

40. The solid candle of claim 39, wherein the composition 
includes at least 83% by weight of the plant derived com- 
position. 

41. The solid candle of claim 5, wherein the fatty acid 
components of the vegetable-derived triglycerides includes 
up to about 74% stearic acid. 

42. The solid candle of claim 5, wherein the fatty acid 
components of the vegetable-derived triglycerides includes 
up to about 73% oleic acid. 

43. The solid candle of claim 5, wherein the fatty acid 
components of the vegetable-derived triglycerides includes 
up to about 39% palmitic acid. 

44. The solid candle of claim 5, wherein the fatty acid 
components of the vegetable-derived triglycerides includes 
up to 33.91% linoleic acid. 

45. The solid candle of claim 35, wherein the composition 
includes at least 3% by weight of the at least one petroleum 
wax. 

46. The solid candle of claim 35, wherein the composition 
includes up to about 49% by weight of the at least one 
petroleum wax. 

47. The solid candle of claim 35, wherein the fatty acid 
components of the triglycerides includes up to about 74% 
stearic acid. 

48. The solid candle of claim 35, wherein the fatty acid 
components of the triglycerides includes up to about 73% 
oleic acid. 

49. The solid candle of claim 35, wherein the fatty acid 
components of the triglycerides includes up to about 39% 
palmitic acid. 

50. The solid candle of claim 35, wherein the fatty acid 
components of the triglycerides includes up to 33.91% 
linoleic acid. 

51. The solid candle of claim 47, wherein the composition 
includes up to about 49% by weight of the at least one 
petroleum wax. 

52. The solid candle of claim 48, wherein the composition 
includes up to about 49% by weight of the at least one 
petroleum wax. 

53. The solid candle of claim 49, wherein the composition 
includes up to about 49% by weight of the at least one 
petroleum wax. 

54. The solid candle of claim 50, wherein the composition 
includes up to about 49% by weight of the at least one 
petroleum wax. 
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